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(54) Abstract Trtle 

Monitoring changes in manufacturing process control apparatus 

(57) The apparatus records a plurality of change items, 
for each of which a manufacturing process change control 
is to be performed, information required for a judgment as 
to whether the resulting change is acceptable, and a 
judgment method. Information (data) which is required for 
the judgment is extracted from the manufacturing process 
and recorded both before and after a change point, for 
each change item. Data is collected until there is the 
required amount, both before and after the change, for 
statistical analysis, and then the data is statistically 
analysed both before and after the change point, and the 
difference determined. If this is greater than an acceptable 
amount, an alarm is produced. 
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SPKIFI CATION 

Manufacturing Process Change Control Apparatus and 
Manufacturing Process Change Control Method 

BACKGROIWD OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a manufacturing process change control 
apparatus and a manufacturing process change control method, and more 
specifically to a manufacturing process change control apparatus and 
manufacturing process change control method that are suitable for use in a 
manufacturing control system for the manufacturing processes of semiconductor 
devices. 

2. Description of Related Art 

In the past, control of manufacturing processes in a factory vas generally 
done in real time, using control diagrams and the like, and it was necessary to 
quickly determine the cause in the case in which an abnormality was discovered 
in any of the trends collected for the controlled processes. 

However, in a factory having many processes and manufacturing processes in 
which the same equipment is used a large number of times, such as in a 
seniconductor factory, the causes of disturbance to the manufacturing processes 
interact in a complex manner, so that there are many cases in which a large 
amount of time is expended in discovering the basic cause. 

In particular with regard to such changed items as equipment maintenance, 
which is performed in asynchronously with respect to manufacturing, it is 
extremely difficult to control the influence that each change item has on the 
manufacturing process. 

Because of the above-noted situation, in many manufacturing factories, 
such as semiconductor factories, there are efforts being made to automate the 
manufacturing processes and the system of managing-the manufacturing processes, 
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for the purpose of not only improving quality and reliability, but also of 
increasing the usage efficiency of manufacturing equipment and lowering the 

manufacturing cost. 

For example, in the case of controlling the quality of a product, it is 
necessary to control all of the manufacturing processes. 

In particular with regard to a semiconductor manufacturing factory, 
because of the large nuntoer of and complexity of the manufacturing processes, 
the observation of the quality of each and every process requires a large 
amount of time, this imposing limits to control performed by humans. 

Additionally, because of the complex interrelationships between processes, 
it is difficult to discover the cause of a disturbance or abnormality in 
manufacturing data by merely managing each individual process, this approach 
necessarily becoming an insufficient one. 

Because of this situation, there has been an attempt to configure a 
manufacturing factory to enable automated control and . improvement of the 
overall manufacturing process, one example with regard to process control system 
aimed at automation of quality control in a semiconductor manufacturing factory 
being a manufacturing process quality problem handling system that is disclosed, 
for example, in the Japanese Unexamined Patent Publication (KOKAI) No. 8- 
202775- 

in this system, each of the manufacturing data that are collected for one 
and the same control unit by a process data collection apparatus is compared by 
means 6f a collected" data checking apparatus with respect to control values and 
control upper limits and control lower limits which are established in 

accordance vith the product specifications, a comparison being made to 
determine whether or not values are within a set control range, and if this 
range is. exceeded, anjalarm is iisued, thereby notifying a worker of the 

abnormality. . 
Simultaneously with the above, sampling iVused to calculate average 
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values and dispersions, these trends in collected data being checked, this 
actual data being used as the basis for automatic resetting of more severe 
control ranges, thereby performing strict quality control so as to maintain 
product quality at a high level, this being proposed as one method of 
performing strict control of a general process control system and quality. 

In the above-described manufacturing processing quality abnormality 
handling system, the automatic specification judgment for each process is 
basically only making a judgment as the good or bad quality of the results from 
the immediately previous manufacturing process, so that even if an alarm is 
issued, this is only notification that some type of abnormality has occurred in 
a manufacturing process, that is, that a process exceeds a control limit, and 
this does not provide notification of the location in the nanufacturing process 
or the cause of the abnormality. 

Therefore, although it is possible to use this alarm to stop raanufacturir^ 
and minimize the abnormal products that occur, time is required to actually 
discover the cause of the abnormality, during whic*i, because the manufacturing 
process is stopped, a great loss is incurred in manufacturing. 

The reason the above-noted problem occurs is because the information with 
regard to the cause of the abnormality is ignored. 

In general, causes of such abnormalities are various, and can be 
envisioned as including suddenly occurring equipment problems, human errors 
such as improper settings of conditions and improper maintenance, and 
variations between lots of raw materials or changes in quality of purchased 
materials. 

Of the above," vAiile it is ia?x}ssible to avoid suddenly occurring equipment 
problems with a conventional control system, there is generally some 
information with regard to the other problems, and the reason that manufacturing 
process quality problem handling systems of the past could not teach of tlie 
cause of an abnormality was that absolutely no consideration was given to the 
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relationship to this information. 

The present invention was made in view of the above-described 
situation, and in its preferred embodiments has as an object the 
provision of a manufacturing process change control apparatus and a 
manufacturing process change control method which, when a change point 
occurs in a manufacturing process, performs a statistical comparison 
judgment between the information in the manufacturing process for each 
changed item after the change point with the same information before 
the change point, thereby providing a direct and quick grasp of the 
cause of the abnormality in manufacturing data and enabling quick 
corrective action. 
SUMMARY OF TIDS INVEOTION 

The present invention provides in various aspects manufacturing 
process change control apparatus and manufacturing process change 
control methods as set out below. 

In one aspect, a manufacturing process change control apparatus 
according to the present invention, is provided in a manufacturing 
process control system and performs manufacturing process change 
control based on information from the manufacturing process, the 
apparatus having a recording means which records a plurality of change 
items for which manufacturing process change control is to be 
performed, information necessary for a judgment, and a judgment method, 
an information extraction/ storage means which, before and after each 
one of the change points for each change item that is stored in the 
above-noted recording means, extracts required information from the 
manufacturing process and stores this information, a comparison judging 
means which performs a statistical comparison judgment of information 
extracted by the above-noted information extraction/ storage means 
before and after one of the change points for each change item, and an 
output means which outputs the comparison judgment results of the 
comparison judging means. 

The output means may be provided with a display means which 
displays the results of the comparison judging means or an alarm 
generation means which issues an alarm in the case in which the result 
of the comparison judging means is exceeds a specification value, or 
both such means. 

The comparison judging means may perfo-rm- a check for a significant 



difference in the information before and after a change point for each 
change item. 

The process control system may be provided with a process 
sequence control means, a process condition control means, a process 
specification control means, an eqxiipment control means, a product 
history control means, an equipment history control means, and a 
process quality control means. 

In another aspect the invention provides a manufacturing process 
change control method based on information from manufacturing 
processes, whereby change items for which manufacturing process change 
control is to be performed, information required for a judgment, and a 
judgment method are recorded, information from for each one of the 
change items from the manufacturing process before and after the change 
point being extracted and stored, a statistical comparison judgment 
being made with regard to information before and after the change point 
for each of the extracted change items, and the results of this 
comparison judgment being output. 

In a further aspect of apparatus according to the present 
invention, in the overall manufacturing process, the recording means 
records the change items for which manufacturing process change control 
is to be performed, information that is required for a comparison 
judgment, and a comparison method, the information extraction/storage 
means extracting and storing required information from the 
manufacturing process before and after the change points for each of 
the change items that is in the recording means. 



This extracted information is subjected to a statistical comparison 
judgment, by the comparison judging means, for before and after each of the 
change points for each change item- 
Finally, the output means outputs the comparison judgment results of the 
comparison judging means. 

By aieans of these comparison judgment results, a worker makes a judgment 
as to whether or not action is to be taken with respect to the change point, 
thereby enabling quick action and improvement of the manufacturing process* 

Additionally, in order to enable to clearly establish whether the change 
point was an improvement or a worsening of the manufacturing process, it is 
possible to efficiently collect data for the purpose of analysis of the factors 
affecting the manufacturing process. 

A significant difference test is preferred as a method of performing the 
above-noted statistical comparison judgment. It is desirable that the method of 
performing this significant difference test be recorded in the recording means 
beforehand. 

If a display means and an alarm generation means or both are provided in 
the output means, it is possible provide an immediate display for the 
comparison judgment results, and by issuing an alarm in the case in which the 
comparison judgment results indicate that a specification value has^been 
exceeded, this can provide a quick notification of the occurrence of an 
abnormality. 

In a manafacturlng process chanse cxyitrol method acoordii^ to another aspect of the 
present invention, tte change itans for vAiich manafactxarlDg process ocntrol is to be 
performed, information required for a judgment, and a judgment method are 
recorded, informiation required before and after the change point for each 
recorded item being extracted from the information of previous and subsequent 
manufacturing processes and stored, a'statistical comparison being performed of 
the information before and after the change point for each of the extracted 



change items, and the results of this comparison judgment being output, 
thereby enabling quick action and improvement measures to be taken with 
regard to the manufactxiring process « 

In addition, it is possible to efficiently collect information 
for the purpose of analysis of the factors affecting the manufacturing 
process, this enabling a clear identification of the influence of the 
process with a change point. 

Further in an aspect of the present invention, the manufacturing 
process change control method comprises the steps of, recording a 
plurality of chfinge items for each of which manufacturing process 
change control is to be performed, information required for a judgment, 
and a judgment method, extracting required information before and after 
a change point for each one of the stored change items from the 
manufacturdLng process, storing same in a memory means, performing a 
statistical comparison judgment of the extracted information before and 
after the change point for each change item, and outputting of a result 
of the comparison judgment. 

And in that a plurality of change items are predeterminedly 
established for each one of process changing operations which being 
mandately performed so as to implementing the manufacturing process 
change control - 

More over, in a yet further aspect the manufacturing process 
change control of the invention method is characterised in that when at 
least one of manufacturing conditions of the manufacturing process has 
been changed, a predetermined plurality number of information samples 
concerning one of the change items related to the change in such 
condition and before and after the change point, are extracted from the 
memory means, respectively, and one information group consisting of the 
extracted information samples obtained before the change point 
are compeared with another information group consisting of the extracted 
information samples obtained after the change point. 

Note that in the present invention, change 
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items exist in the manufacturing process, for example, for making a 
semiconductor substrate and the change items include, for example, a change of 
material to be used, a change of a filter, a change of gas flow-rate or the 
like and each one of these change Items has a special relationship to the fact 
that some process condition of a part of or parts of such manufacturing process 

is nandately changed. 

And generally speaking, when such condition had been changed, a lots of 
other factors (items) would also be affected by this change the process 
condition resulting in the characteristic of the product sometimes being 
significantly changed. 

Therefore, tte characteristic of the product preferably should be observed fYrm 
multiple points of views so as to check how the characteristic of the product 
had been changed and what is the good way to restore the varied characteristic 
of the product to the predetermined diaracteristic- 

Accordingly. for example, when a filter has been 
Changed, a plurality of change items to be monitored, such as flow rate of gas, 
pressure thereof, concentration of the gas, characteristic of the product and so 
on are predeterminedly established. 

Accordingly, when the filter should be exchanged, the above-mentioned 
change items will be selected, for example, and information concerning thereof 
are extracted from the above-mentioned recording means. 
Brief Desociption of the Drawings 

Fig. 1 is a block diagram which shows a manufacturing control system which 
is provided with a manufacturing process change control apparatus according to 
an embodiment of the present invention. 

Fig. 2 is a block diagram which shows the detailed configuration of an 
embodiment of a manufacturing process control apparatus according to the 
•present invention. 

Fig. 3 is a flowchart which shows an example of the change control method 
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according to an embodiment of the change control apparatus according to the 
preset invention. 

Pig. 4 is a time-variatiai graph of conparison process data, this showing 
an example of a testing inethod in an embodiment of a change control apparatus 
according to the present invention. 
Detailed Description of the Preferred ErAodiments 

An embodiment of a nanufacturing process change control apparatus and 
manufacturing process diange control inethod according to the present invention, 
with reference being made to the relevant accompanying drawings 

Fig. 1 is a block diagram which shows a manufacturing c(»)trol system which 
is provided with an embodiment of a manufacturing process change control 
apparatus according to the preset invention. 

In this drawing, the reference numeral l denotes a manufacturing control 
system, this being formed by a process sequence control apparatus (process 
sequence control means) 2, a process condition control apparatus (process 
condition control means) 3, a process specifications control apparatus (process 
specifications control means) 4, an equipment control apparatus (equipment 
control means) 5, a product history control apparatus (product history control 
means) 6, an equipment history control apparatus (equipment history control 
means) 7, a process quality control apparatus (process quality control means) 8» 
and a change control apparatus (manufacturing process change control a{^ratus) 
9, these control apparatuses 2 through 9 being capable of mutual passing of 
data therebetween. 

Before starting a manufacturing process, a worker records the required 
information in the control apparatuses 2 through 9. 

The process sequence control apparatus 2 controls the process sequence for 
each manufacturing process, and the process conditions control- apparatus 3 
controls the various conditions for each process for each product. 

The process specifications control apparatus 4 controls the specification 
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values of a controlled process for each raanufacturin^ process, makes an 
evaluation as to i*ether or not data collected in the manufacturing process is 
within specifications and, if it is within specifications, continues the 
manufacture of the production lot. 

If the specifications have been exceeded, however, the process 
specifications control apparatus 4 stops the manufacturing of the production 
lot- The equipment control apparatus 5 controls each individual piece of 
equipment that is related to manufacturing, and controls the formatting of 
operational information and on-line collected data for each individual piece of 
equipment. 

The product history control apparatus 6 performs recording control of 
production information for each manufacturing process and for each production 
lot. 

The equipment history control apparatus 7 performs recording control of 
operating information of each individual piece of equipment of each type which 
is reported from eadi equipoient. 

The process quality control apparatus 8 performs collection and layering 
of various data that is collected by the product history control apparatus 6 
and the equipment history COTtrol apparatus 7, performs statistical processing 
thereof in accordance with a specified quality control method and, if the 
processing results are within control specifications, continues the 
nianufactiiring of that production lot. 

If the processing results are outside control specifications, however, the 
process quality control apparatus 8 judges that an abnormality has occurred in 
that production lot, and issues an alarm. 

Fig. 2 is a block diagram which shows the detailed configuration of the 
change control apparatus 9, this apparatus performing extraction of required 
data from the various data that are collected by the product history control 
•'apparatus 6 and the equipment history control apparatus 7 and also performing 
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change control. 

This change control apparatus 9 is formed by a change control object 
recording apparatus (recording means) 10, a related history extraction 
apparatus (information extraction/recording means) 11, a comparison judging 
apparatus (comparison judgir^ means) 12, and a judgment results output apparatus 
(output means) 13 which has a display apparatus (display means) 13a and a 
buzzer (alarm generation means) ISb. 

The change control object recording apparatus 10 records a plurality of 
change items for which manufacturing process change control is to be performed, 
information required for a judgment, and a juc^ent method and records, for 
example, a process sequence naintenance history, a process conditions 
maintenance history, an equipment maintenance history, a material lot change 
history, other change histories, and a change control method or the lite, and 
specifies items that are required from the maintenance histories of various 
manufacturing parameters, the change date and time, compared process data name, 
test method, number of tests, test time and other information required for 
testing (information required to make a judgment) for each of the items being 
stored. 

The related history extraction apparatus (information extraction means) 11 
collects from the product history control apparatus 6 and the equiptnent history 
control apparatus 7 data (required information) that is specified by the change 
control object recording apparatus 10. 

The comparison judging apparatus 12 performs a statistical coaparison 
judgment of various information before and after the change point, which is 
extracted by the related history extraction apparatus 11, a significant 
difference test being performed in accordance with a test method specified by 
the change control object recording apparatus 10 and. in the case in which a 
significant difference is judged, sends an alarm to the comparison results 
output apparatus 13 as the result of the test. ' ' 
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At the judgment results output apparatus 13, the alarm which and test 
result which have been sent thereto are output to the display apparatus 13a and 
the alarm sound is generated by the buzzer 13b, thereby making notification of 
the test result. 

If the result of the significant difference test is that there is no 
significant difference, however, only the test result is sent to the judgment 
results output apparatus 13, the judgment results output apparatus 13 
outputting this test result to the display apparatus 13a. 

Fig. 3 is a flowchart lAich shows an exaaple of the change c<mtrol method 
according to the diange ccHitrol awjaratus 9. 

Of the production activities that are carried out asynchronously with 
respect to the manufacturing processes at a manufacturing factory (such as 
changes in manufacturing conditions and equipment maintenaiKse), change points 
that are thought to be required for change control are recorded in the change 
control object recording apparatus 10. 

The contents that are recorded are items such as change point name, change 
point date and time, compared process data name, test method, number of tests, 
and test time period. 

Note that the compared process data name as used in this embodiment of the 
present invention denotes the data or information concerning characteristic of 
the product, pressure information, gas flow rate information or the like related 
to one of the change items corresponding to the conditional change in the 
manufacturing process, for example, the filter change or the like. 

The related history extraction aii>aratus 11 extracts and records, from the 
product history, control ^>paratus 6 an3"the equipment history control apparatus 
7, the comparison larocess data for either the predetermined number of tests or 
the predetermined test tijng period before and after the change date and time 
recorded in the change control object recording' apparatus 10, whichever is first. 

At this point, a judgment is made-as to whether or not the extracted data 
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is comparison process data and, it if it comparison process data, the data is 
recorded, but if it is not comparison process data this extracted data is 
discarded. 

Then, a judgment is made as to whether the number of data has reached the 
jucfement quantity- 

If the judgment quantity of data has not been reached, more comparison 
process data is collected, but if the number has been reached the flow proceeds 
to the next step. 

On the other hand, instead of correcting such information samples upto the 
predetermined number, the comparison judgment can be performed after when a 
predetermined inspection time has passed. 

The comparison judging apparatus 12 performs a statistical significant 
difference test according to a test method that is recorded in the change 
control object recording apparatus 10 for before and after the date and time of 
the <*ange. 

If there is a significant difference, the change point name and test 
results are sent to the judgment results output apparatus 13, but if there is no 
significant difference, this change point name is removed from the list of 
changes to be processed. 

The judgment results output apparatus 13 outputs the contents of the 
testing results and the alarm to the display apparatus 13a, and causes the 
buzzer 13b to generate an alarm sound. 

By means of the display apparatus 13a and the buzzer 13b, the worker is 
-informed that there was a significant difference before and after the change 
- date and time^'and can investigate the cause of this significant difference, 
and use this information for the purpose of making production improvements. 

Fig. 4 is a graph which shows the time variations of comparison process 
data, this illustrating an example of a testing "method in the change control 
apparatus 9. 
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In this drawing, the reference numeral 21 denotes the time-varying data of 
one change items before the process cmdition has been changed, 22 is the time- 
varying data of the same change items after the process condition has been 
changed, Xi is the average value before the change, Xf is the average value 
after, the change, and AX is the difference between the average before the 
change Xi and the average after the change Xf • 

Hie cofrparison judging apparatus 12 performs statistical processing of the 
data before and after the change date and time, with respect to the comparison 
process data that is specified by the change control object recording apparatus 
10. 

AS an exanple, consider a comparison using the difference of the average 
values- The difference AX between the average value Xi of the time-varying 
data 21 before the change an the average value Xf of the time-varying data 22 
after the c*ange is calculated. 

If this differenceAX is greater than XO, whic* is a value of the testing 
method that is specified by the change control object recording apparatus 10, 
the judgment is made that there is a significant difference, whereupOT an alarm 
is output to the judgment results output apparatus 13. 

* It is possible to use a variety of testing methods instead of the average 
values used in this exaniple. 

In this enbodiment of the present invention, a list of items to change is 
generated beforehand, automatic collection being done of manufacturing process 
data related to this items, and an automatic test being performed to determine 
whether or not there was a difference before and after the change. 

By doing this, in a case in yiich a significant difference is Judged as a 
result of the test, an alarm is issued to make a notification that there has" 
been a change ia the manufacturing process, simultaneously with which it is 
possible to directly indicate the cause of the change, thereby shortening the 
"' time required to achieve an improvenent- " '* • 
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According to a manufacturing process change control apparatus of the 
present invention as described above, because a change control apparatus is 
provided with a recording means that records a change item for which 
manufacturing process change control is to be performed, information required 
for a judgment, and a judgment method, an information extraction/recordir^ means 
which before and after a change point for each change item that is stored in 
the recording means, extracts required information from the manufacturing 
process and stores this information, a comparison juc^ing means vihidh performs a 
statistical comparison judgment of information extracted by the above-noted 
information extraction/storage means before and after the change point for each 
change item, and an output means which outputs the comparison judgmmt results 
of the comparison judging means, these comparison results can be used to make a 
quick judgment as to whether or not to take corrective action with respect to a 
change point, thereby enabling quick action and improvement with respect to the 
manufacturing process. 

Because it is possible to clearly determine whetl^r the (±iange point was 
an improvement to the manufacturing process or a worsening thereof, it is 
possible to efficiently collect information for the purpose of analyzing 
factors affecting the manufacturing process. 

Additionally, if a display means or an alarm generation means or both are 
provided in the output means, it is possible to immediately know the comparison 
judgment results, and in the case in which the comparison judgment results 
indicate a condition outside a specification, an alarm is generated, making it 
possible to quickly learn of the occurrence of an abnormality. 

According to a manufacturing process change, control method of the present 
invention, because a change item for which manufacturing process ctenge control 
is to be performed, information required for a judgment, and a judgment method 
are recorded, required information being extracted from, the manufacturing 
process for before and after a change point for each item that is recorded, a 
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statistical comparison judgment being performed of information 
extracted before and after the change point for each change item, and 
the results of this comparison judgment being output, it is possible to 
take quick action to correct and improve the manufacturing process. 
Additionally, because the influence of the change point on the 
manufacturing process is clearly identified, it is possible to 
efficiently collect information for the purpose of analyzing the 
factors affecting the manufacturing process. 

Each feature disclosed in this specification (which term includes 
the claims) and/or shown in the drawings may be incorporated in the 
invention independently of other disclosed and/or illustrated features. 

Statements in this specification of the "objects of the 
invention" relate to preferred embodiments of the invention, but not 
necessarily to all embodiments of the invention falling within the 
claims . 

The description of the invention with reference to the drawings 

is by way of example only. 

The text of the abstract filed herewith is repeated here as part 

of the specification. 

A process change control apparatus that performs control based on 
information from a manufacturing process is provided in a manufacturing 
process control system. This change control apparatus has a recording 
means which records a change item for which manufacturing process 
change control is to be performed, information required for a judgment, 
and a judgment method, an extraction means for extracting from a 
manufacturing process and recording required information before and 
after a change point for each change item recorded in the recording 
means, a statistical comparison judging means which performs a 
statistical comparison judgment of the information extracted by the 
information extraction means before and after the change point for each 
change item, and an output means which outputs the result of the 
comparison judging means. 



What is claimed is: 

1. A manufacturing process change control apparatus that is provided in 
a manufacturing control system for a manufacturing process and said 
manufacturing process change control apparatus perfoming a control change in 
said manufactxiring process with respect to information generated from said 
manufacturing process, said manufacturing process change control apparatus 
comprising: 

a means for recording a plurality of change items for which manufacturing 
process change control is to be performed, information required for a judgment, 
and a ju<^inent method; 

an information extracting and recording means for extracting required 
information before and after a change point for each said change item stored in. 
said recording means from information generated from said manufacturing process 
and for recording said required information therein; 

a comparison judgment means for statistically performing a comparison 
judgment of said information concerning about information obtained before and 
after said change point for each change item and extracted by said information 
extracting and recording means; and 

an output means for outputting a comparison judgment result of said 
conparison judging means. 

2. A manufacturing process change control ^^paratus according to claim 
1, irfierein said output means has at least one of a group consisting of a display 
means for displaying said comparison judgment result and an alarm generation 
means for generating an alarm -in the case in which said comparison judgment 
result indicates an out-of -predetermined specification condition. 

3. A manufacturing process change, control apparatus according to claim 
1, wherein said comparison judging means performs a significant difference test 
with respect to informatics before and after a change point for each ciiange item. 

4. A manufacturing process change control apparatus according to claim 
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1, wherein said manufacturing control system is provided with a process 
sequence control means, a process conditions control means, a process 
specifications control means, an equipment control means, a product 
history control, means , an equipment history control means . and a 
product qu£j.ity control meems. 

5. A manufacturing process change control method based on 
information from a manufacturing process, said method comprising steps 

of: . 

recording a plurality of change items for each of which 
manufacturing process change control is to be performed, information 
required for a judgment, and a judgment method; 

extracting required information before and after a change point 
for each one of said stored change items from said manufacturing 
process, storing same in a memory means; 

performing a statistical comparison judgment of said extracted 
information before and after said change point for each change item; 
and 

outputting a result of said comparison judgment. 

6. A manufacturing process change control method according to 
claim 5, wherein a plurality of change items are predeterminedly 
established for each one of process changing operations which being 
mandately performed so as to implementing said manufacturing process 
change control. 

7. A manufacturing process change control method according to 
claim 5, wherein when at least one of manufacturing conditions of said 
manufacturing process had been changed, a predetermined plurality 
number of information samples concerning one of said change items 
related to said change in such condition and before and after said 
change point, are extracted from said memory means, respectively, and 
one information group consisting said extracted information samples 
obtained before said change point being compared with another 
information group consisting said extracted information samples 
obtained after said change point. 

8. A manufacturing process change control method or apparatus 
substantially as herein described with reference to any of the 

accompanying drawings. 

9. A method of operating a manufacturing process comprising 
controlling changes in the process by means of a method or an apparatus 
as claimed in any preceding claim. 
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